Pelvic inflammatory disease (PID) and its conseeuences are a problem of increasing significance. W oncem ing its incidence in the developed world estrom wrote in 1988 1 :
. 'The total incidence of PIDhas shown a 5-10% annual fr U\crease in Europe and N. America. In the birth cohorts om 1945 to 1954 15% of all women will have had PID by their 30th birthday. In 75% of cases the initial attack will have been related to sexually transmitted disease'.
. There is no way to determine accurately the 1lll.pact of this condition on the developing world.
'!et PID as a clinical entity excites little interest, and IS generally poorly understood, poorly diagnosed and POOrly managed. In this article the intention will be to explore and consolidate some of the older work°h the subject, and to attempt to evaluate some of t e newer research. .
TERMINOLOGY
Strictly speaking, PID includes a range of inflam-1l\at~ry conditions that can be divided into salpingitis, sal~l~go-oophoritis and a number of other disease e~t~t~es. However, few authors recognize this fine dlVl~10n, and in published work the terms PID and :al~lngitis are often used interchangeably. In this eVlew the term PID will be generally used unless quoting authors who have used an alternative, When the author's preference will be followed.
DIAGNOSIS Clinical

1'h~a~curacy of clinicaldiagnosis of lower abdominal
Patn In a woman of childbearing age is low. When wOmendiagnosed as suffering from acute PID havẽ !,dergone laparoscopy the accuracy of the clinical gnOSis has been found to be within the range of 1 74%2-7. This difficulty has also been acknow-J.dg ed by authors reporting the accuracy of the lagnosis of acute appendicitis in young girls (5 b 6-68%)8-10, and other conditions of the lower a domenll,12 the diag~osis of PID is to be made on clinical Cnteria alone, Jacobson and Westrom 3 evaluated the importance of a series of symptoms (lower abdominal pain, increased discharge, fever, irregular vaginal bleeding, urinary disturbance, vomiting, symptoms of proctitis) and signs (bimanual tenderness, abdominal mass, vaginal discharge, pyrexia, raised erythrocyte sedimentation rate). They concluded that individual symptoms alone were of little diagnostic value, although individual signs had more significance. Combinations of symptoms and signs were of much more value in diagnosis, with a diagnostic accuracy of over 70% if 5 or more features were present.
Hager et al. 13 with the approval of the American Infectious Disease Society for Obstetrics and Gynecology have a suggested rigid criteria for clinical diagnosis. These are shown in Table 1 . As an alternative to the presumptive identification of gonococci in endocervical mucus the finding of chlamydiae in a smear preparation would seem to be acceptable. Although these criteria are far from definite, for example, they would allow appendicitis For the diagnosis of salpingitis allof the following are required:
(1) Abdominal tenderness on palpation, with or without rebound (2) Excitation tenderness on moving the cervix and uterus (3) Adnexal tenderness on bimanual palpation Plus one or more of the following: (4) Gram stain of the endocervix positive for gram-negative intracellular diplococci (5) Pyrexia greater than 38°C (6) Leucocytosis greater than 10,000WBC/mm 3 (7) Purulent fluid (containing WBC) from the peritoneal cavity obtained by culdocentesis or laparoscopy (8) Pelvicabscess or inflammatory complex detected on bimanual examination or by ultrasound
The following stages are suggested on clinical examination: I. Uncomplicated (limited to tubes and/or ovaries) without or with pelvic peritonitis II. Complicated (inflammatory mass or tubal or tubovarian abscess) without or with pelvic peritonitis III. Spread to structures beyond pelvis, ie ruptured tubo-ovarian abscess in a woman with gonococcal cervicitisto be diagnosed as PID, their use for diagnosis and staging would at least impose a standard which would allow variations in clinical management to be compared.
By laparoscopy
In their classic report on 1969 Jacobson and Westrom 3 demonstrated that, even in the hands of a trained gynaecologist, the diagnosis of acute PID was correctly made in only two-thirds of cases. They concluded that by routine use of laparoscopy these diagnostic problems could be overcome, and that early visual diagnosis contributed to an improved prognosis of acute salpingitis. In 184 of 814 cases (23%) diagnosed as acute PID the pelvis was normal at laparoscopy, and in 98 of these 814 cases (12%) other pathological conditions were found. These included acute appendicitis (24 cases), pelvic endometriosis (16 cases), bleeding from a corpus luteum (12 cases), ectopic pregnancy (11 cases), and ovarian tumours (7 cases). The reverse was also reported, with acute PID found at laparoscopy or laparotomy when the presumptive diagnosis had been each of the above. Though no other series is as large as this, many have confirmed these findings and none has refuted them 2 ,4-7.
Objections have been raised to the use of routine laparoscopy to confirm the diagnosis of acute PID in most countries of the world, including the UK, the USA and the majority of Northern Europe. Objections are based on three principal claims: that laparoscopy is expensive in time and money, that laparoscopy is dangerous, and that laparoscopy is insensitive, especially for the diagnosis of early PID. The argument regarding time and money is irrefutable, although much more use could be made of day care facilities and urgent elective surgery. As regards safety in competent hands, the procedure is virtually trouble free. Chamberlain and Carron Brown 14 in a very large study showed the mortality rate from diagnostic laparoscopy to be 1 in 20,000 and the rate of complications (usually minor) of 3%. When these are set against the immediate danger to life and health caused by failure to diagnose ectopic pregnancy or acute appendicitis, or the worsened prognosis from undiagnosed ovarian carcinoma, the balance would seem to be in favour of routine laparoscopy. The third objection, the possible lack of sensitivity of laparoscopy for the diagnosis of early PID, will be discussed in the sections devoted to alternative methods.
Even if routine laparoscopy is not to be used, some cases will certainly need this investigation. These will include cases in older women (as malignant disease is more likely), the shocked or very ill woman, the very young and those who deny sexual contact, and those in whom the diagnosis is in doubt. If empirical treatment is to be given prior to laparoscopy then a clinical response must be expected in 2-3 days; if this does not occur then laparoscopy should be reconsidered.
By endometrial biopsy
This procedure, which can be easily performed in the outpatient clinic using a suction curette (Vabra curette, Ferroson Co, Copenhagen, Denmark), will allow the diagnosis of endometritis to be made from a small biopsy. Paavonen et al. 15 reported on 27 women with suspected PID. In 18 cases the diagnosis was confirmed by laparoscopy. Plasma cell endometritis was found in 16 of 18 cases where PID was confirmed at laparoscopy, and in a further 3 of the 9 cases where the fallopian tubes looked normal.
These authors concluded that in these latter 3 cases the diagnosis was of PID, too early to be detected at laparoscopy. If this is so the incidence of PID may be considerably greater than is recognized: for example the same workers" found endometrial inflammation and follicle formation in 40% of women with chlamydial cervicitis.
By culdocentesis
The appearance of aspirated peritoneal fluid will often assist in the diagnosis of the acute abdomen; for example the finding of blood confirms internal bleeding rather than inflammation as the cause of the illness. Culdocentesis involves puncture of the posterior vaginal fornix to gain entry into the pouch of Douglas, and may be expected to be successful in just over half of the procedures attempted". Paavonen and his colleagues" reported that inflammatory cells were present in peritoneal fluid in 9 of 12 cases of laparoscopically verified PID, and in one of 3 cases where, despite the clinical findings, the tubes looked normal.
Supporting haematological findings
Both the raised white cell count (WBC)13 and the raised erythrocyte sedimentation rate (ESR)3 are commonly used as diagnostic aids and to assess the severity of PID, but both are non-specific and have great variation in normal values. More recently claims have been made for the usefulness of levels of serum C-reactive protein (CRP). Hemila et al. 18 found raised levels of this substance in serum from 51 of 55 patients with PID compared with 10 of 46 patients with threatened or incomplete miscarriage and 2 of 16 with an ectopic pregnancy. A fall in CRP levels also reflected recovery after effective antibiotic therapy more accurately than the ESR. However, these authors admit that raised CRP levels are not specific to bacterial infections, and can occur in both pregnancy and neoplastic disease.
More recently Paavonen etal. 19 have investigated levels of tumour markers in cases of PID. About one third of women with PID had raised levels of serum 125Ca, and this finding correlated with the severity of the disease. From their work these authors do not suggest that serum 125Ca should be used in the diagnosis of PID, but rather that if a raised level is found PID should be part of the differential diagnosis.
MICROBIOLOGICAL INVESTIGATION
A l~ge range of microbiological investigations is available to the clinician managing a case of PID, and,. except in the research setting, he will need tõ e hIghly selective in those he uses. Nevertheless t must always be remembered that particular infecting agents cannot be depended upon to produce specific disease syndromes, and that PID often a polymicrobial infection-", Tests that may used include the following: aetiology of PID. This appears to be the general consensus; culdocentesis specimens are too much at risk of vaginal contamination to be accepted as reflecting accurately the spectrum of tubal infection.
Tests taken by endometrial sampling
The value of histological signs of endometritis has already been discussed, and specimens for identification of microorganisms can also be obtained from the endometrial cavity. The risk of contamination from vagina and cervix is obviously highly significant, and workers have suggested double and even triple layers of protecting cuffs, with each telescopic section being advanced in turn once the one outside it has passed a particular zone of possible infection. Heinonen et aI. 26 compared isolation rates from tubal sampling at laparoscopy with those from endometrial sampling. Although positive in only 35% of cases, isolation from the fallopian tubes correlated well with the appearance of inflamed tubes, with no isolates from normal tubes. Isolates were obtained from the endometrial cavity in 73% of the women with endometritis, but also from this site in 67% of the women without evidence of endometritis. Although the authors point out that isolates from control cases were more likely to be organisms of low virulence, this division could not be used as a reliable clinical parameter, and the risk of endometrial sampling being contaminated by vaginal or cervical infection was obviously present. If the work of these authors is to be accepted the concept that the healthy endometrial cavity is normally bacteriologically sterile is erroneous.
Antibody studies
Antibody studies to assess the response to specific infection by levels in serum and locally secreted fluids are a valuable research tool, but have little use in the management of the acute case. In particular the possible role of common organisms such as mycoplasmas can be clarified/", and also that of secondary invaders such as anaerobesv.
For antibody levels to provide positive diagnostic proof of infection with a particular microorganism it is usual to demonstrate a significant rise in levels over a 7-10 day period during the course of the infection. Some authors regard very high levels of IgG or IgM in single specimens of serum or other bodily secretions as diagnostic of active infectiorr? but this is not a generally accepted conclusion.
Tests taken from sexual partners
Valuable information relating to the cause of PID in a woman can be obtained by tracing and examining her sexual partners, a practice usual in clinics of GU medicine but infrequently undertaken when a woman is managed by gynaecologists and surgeons. In a study of male contacts of women with acute PJD30, gonorrhoea was found in 39% of the partners of women with gonococcal PID and in 14% of the partners of women who had been diagnosed as suffering from non-gonococcal PID. Up to 30% of these men were asymptomatic. Similar results were found in studies of chlamydial PID31.
INFECTING ORGANISMS
A very wide variety of organisms has been isolated from the fallopian tubes and pouch of Douglas in proven cases of PID, and very commonly more than one organism is cultured. The prevalence of different forms of PID varies markedly in different parts of the world. Thus gonorrhoea remains common in the Third World and America but is much less important in Northern Europe, where chlamydiae is the commonest agent in a first attack. In this section the more significant organisms are reviewed.
Neisseria gonorrhoeae
In Northern Europe during the two decades from 1960 there was a dramatic fall in the proportion of cases of PID thought due to N. gonorrhoeae, from about 50% down to 10%32; this comparatively low level remains although higher proportions are found in America and the Third World. Nevertheless this form of the disease must always be considered in the differential diagnosis.
There is some evidence from the pre-antibiotic era that gonococcal PID is a self-limiting condition, running a course of 10-14 days prior to the o~anism' s disappearance leaving damaged tubes . Most interestingly, this is in parallel with the effect of the organism on organ cultures of fallopian tubes 34 • Tubes damaged by gonococcal infection are less resistant to invasion by aerobic and anaerobic organisms which are often found in the lower genital tract in the absence of disease, and it is likely that progressive secondary infection with these organisms occurs in a high proportion of cases-". It has been shown that organisms such as Escherichia coli produce metabolites which inhibit the survival of gonococcf", and it is possible that these aerobic organisms are in tum displaced by anaerobes.
The clinical course of gonococcal PID has been reported as more virulent than that of chlamydial PID and non-gonococcal non-chlamydial PID, with more pronounced symptoms and signs and a greater likelihood of pyrexia 36 • Cases from which anaerobic bacteria have been isolated from the fallopian tubes or peritoneal cavity tend to present with an even more florid clinical picture.
Many authors have commented on the poor correlation between tubal isolates of N. gonorrhoeae and the presence of the organism in the lower genital tract3 2. This may be explained by the gonococcus as primary invader dying out or being overcome by secondary invaders. The possibility also exists that a double infection is present in such cases, with the gonococcus not responsible for tubal inflammation.
Chlamydia trachomatis
Chlamydia trachomatis is probably the most common cause of primary PID in the developed world with the organism being isolated from the fallopian tubes in up to 30% of cases tested 23 and chlamydial antibodies at high levels being detected in up to two-thirds/". Chlamydial PID is generally regarded as running at a much less dramatic clinical course than gonococcal PID36, with a longer duration of pain before seeking advice, and a higher risk of the pain being regarded as less severe on presentation. Not all authors agree with these findings, and some suggest irregular vaginal bleeding as a common feature in chlamydial PID37. This benign clinical course can be reproduced in the laboratory, where organ cultures of fallopian tubes infected with C. trachomatis are much less markedly affected than those infected with N. gonorrhoeaeJ8.
In contrast to these benign clinical findings a consistent finding in most published reports is that the erythrocyte sedimentation rate (ESR) is markedly elevated in chlamydial PID when compared with other forms 36,37, even though on direct visualization of the fallopian tubes at laparoscopy the disease seems less severe 36 • This may be taken to indicate a greater response to the infection than might be ascertained by clinical means alone.
Given that chlamydial PID predominates at the lower end of the spectrum of clinical severity, many authors have claimed that severe and damaging episodes have been subclinical and asymptomatic. Reports from FranceJ9 reported on specimens taken at laparoscopy from various groups; similar isolation rates for C. trachomatiswere obtained from patients presenting with PID (23.5%), with infertility when tubal obstruction and mild inflammation were found (35.3%). In many series of women presenting for investigation of infertility significantly higher levels of antibody to C. trachomatis has been found in those found to have tubal obstruction than in those found to have patent tubes 40,41. Finnish workers 42 reported high titres of antichlamydial antibody in 7% of pregnant women, in 25% of infertile women, in 29% of chlamydiae-negative consorts of men with nongonococcal urethritis and from 46% of chlamydiaepositive NGU contacts. Nine of 23 women with bilateral tubal obstruction gave no past history suggestive of an attack of PID, yet all 9 had very high levels of antichlamydial antibody. From Italy chlamydial endometritis has been reported as much more common in women with unexplained infertility than in controls-'.
It seems likely that, unlike gonorrhoea, chlamydia! infection can lead to chronic and sometimes subclinical PID44. Despite the lack of symptoms and signs, marked and permanent damage may occur. As well as infertility this 'silent' PID has been implicated as a predisposing factor for ectopic pregnancy45 .
Mycoplasmas and ureaplasmas
As with lower genital tract infection, the possible role of these organisms as upper genital tract pathogens is far from clear. From the 1940s individual case reports detailed the isolation of Mycoplasma hominis from pelvic abscess material. In 1970 Swedish workers reported M. hominis and Ureaplasma urealyticum isolated from the fallopian tubes in 8% and 4% respectively of cases of acute PI022 and produced serological evidence that M. hominis was relevant to the disease process-". Other authors shggest that U. urealyticum is of greater importance t h an M. hominis, with the organism isolated from t e fallopian tubes in up to 23.5% of cases of PID39. A role for this organism has also been suggested in the~etiology of ' silent' PI039.
With the very high reported rates of isolation ?f these organisms from healthy women it is Impossible to determine whether their activities are t~ose of pathogens, opportunistic pathogens or SImply incidental colonizers. Isolates from specimens obtained at laparoscopy (and therefore presumed free of contamination) are much less commonly reported. Eilard et al. 5o reported tubal isolates of B. fragilis from 2 of 22 patients. Sweet et al. 25 reported peptococcus and peptostreptococcus from 3 and 1 respectively of 26 patients, and Heinonen et al. 26 reported isolates of Eschericia coli and Bacteroides melaninogenicus. This latter organism was the commonest anaerobe isolated in culdocentesis specimens by Thompson et al. 51 Most authors conclude that such aerobic and anaerobic organisms are secondary invaders, infecting and further destroyin~tissues already damaged by primary invaders-v 2 and this theory would also seem to be supported by antibody studies suggesting late development in the course of the disease to antibodies to E. coli and B. fragilis 28 • However, Eschenbach et al. 53 suggest a possible association between bacterial vaginosis involving anaerobic organisms and adnexal tenderness, and suggest this condition may be a risk factor for PIO. It is possible that such anaerobic infections develop as recurrent disease in women whose tubes have been previously damaged by C. trachomatis or N. gonorrhoeae.
In future research the finding of certain shortchained organic acids in secretions may serve as useful markers for the presence of bacteria.
Spiegel et al. 54 reported that in normal metabolism Bacteroides spp. produced succinate and Peptococcus' spp. produced butyrate and acetate. These can be detected by gas-liquid chromatography, and the technique should be applicable to any body fluid.
True viruses
The role of virus infection is undefined as at present. Bell and James 55 found viruses to be the fourth most common tubal isolates in a series of 9 large studies on the aetiology of PIO, and the most common tubal isolates if only studies using laparoscopy are considered. Isolates of uncertain pathogenicity included Coxsackie and ECHO viruses-', The only true virus thought to be the cause of PIO has been herpes simplex, isolated from the endometrium in a number of cases 26,56,57. In one case both endometrial and tubal isolators were made, although C. trachomatis was also isolated from both sites~.
Supporting evidence for a possible pathogenic role for herpes simplex virus was reported by Barski et al. 59 Both herpes simplex and vaccinia caused rapid and drastic tissue destruction when injected into organ cultures of rabbit oviducts, whilst polio, meningo encephalitis and adenoviruses cause no such reaction in organ cultures of human oviducts.
Actinomyces israeli!
Although this organism has been isolated from cases of pelvic inflammatory disease and pelvic abscess, the significance of its presence in the lower genital tract remains uncertain. In the majority of published reports they are found only in women using intrauterine contraceptive devices (IUCDs)60, although there is no agreement as to whether copper containing or inert devices cause a greater risk. However two authors 6 1,62 report this organism as common vaginal inhabitants in both IUCD users and non-users alike, and regard it as part of the normal vaginal flora.
Mycobacterium tuberculosis
Pelvic tuberculosis is outside the scope of this article; recent reviews have been published by Falk et al. 63 and Nogales-Ortiz et al. 64 MANAGEMENT A full range of investigations is essential both to confirm the diagnosis and to identify involved microorganisms. Even if laparoscopy is not to be employed routinely it should most certainly be used in selected cases, for example where there is diagnostic doubt, in older women and in those who have not responded to treatment already given. Ultrasonography may also be of use in the diagnosis and management, especially to eliminate the diagnosis of pelvic abscess 65 • Using the transvaginal route this technique is probably more sensitive than the bimanual examination 66 ,6' . Antibiotics are the only useful medical treatment. Although corticosteroid administration was originally claimed to improve the response, it is now accepted that this is of no benefit6ll. No benefit has ever been demonstrated for physiotherapy. Severe cases of PID are usually admitted to hospital for bed-rest; milder cases are managed on an outpatient basis.
CHOICE OF ANTIBIOTIC
Although the use of Gram-staining and rapid immunological tests will provide some indication of the causative organism, the treatment of PID must usually be started before definite results are available for microbiological tests. It is also questionable how reliable and representative these results are, especially if they have been obtained from the lower genital tract only. The antibiotic regimen chosen should therefore cover as wide a spectrum as possible of infecting organisms, and assume a polymicrobial infection.
Bell and James 55 used a computer programme to devise theoretically satisfactory antibiotic regimens, based on reported isolates from fallopian tubes and peritoneal fluid and the known sensitivities of antibiotic agents. They concluded that:
(i) The maximum theoretical cover (97%) could be obtained only with a regimen of 3 antibiotics (ii) A theoretical 96% cover could be obtained with 2 parenteral antibiotics (iii) A theoretical 94% cover could be obtained with 2 oral antibiotics (iv) A theoretical 84% cover could be obtained with a single parenteral antibiotic (v) A theoretical 74% cover could be obtained with a single oral antibiotic. From this study one would conclude that at least 2 and possibly 3 antibiotics should always be used. The practical usefulness of some suggested regimens is discussed in the accompanying report by Johal et al. (p.401 ).
